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An extended microkinetic model for methane oxidative coupling (OCM) including 
so-called catalyst descriptors has been used for the simulation of experimental data on 
various catalysts in different setups. These descriptors specifically account for catalyst 
property effects on the obtained conversion, yields and selectivities. The good agreement 
between experimental data and calculated results over a large range of operating 
conditions justifies the implementation of the model in a high throughput workflow for 
OCM catalyst development. A simpler model, previously validated against data on a 
model Li/MgO catalyst and a Sn promoted version of this catalyst1,2 has now been 
extended with consecutive ethylene consumption on the catalyst surface in the 
assessment of data on a new Li/MgO and a La-Sr/CaO catalyst. 
Five catalyst descriptors, i.e., the adsorption enthalpies for water, ethylene and oxygen, 
the hydrogen abstraction enthalpy of methane and the initial sticking probability of the 
methyl radical, were allowed to vary in order to adequately describe these new data. The 
major differences are obtained in the water and the ethylene chemisorption enthalpies. 
Both components adsorb less strongly on the La-Sr/CaO catalyst than on the new Li/MgO 
catalyst while only minor differences are observed for the hydrogen abstraction enthalpy 
from methane and the oxygen chemisorption enthalpy. The weaker adsorption of water on 
La-Sr/CaO results in a higher availability of the active sites for the other reactive species 
on the catalyst surface and, hence, a higher conversion. The stronger interaction of 
ethylene as well as the higher initial sticking probability of the methyl radical on the Li/MgO 
catalyst result in lower selectivities on this catalyst at equal conversion and, hence, lower 
C2 yields. The simulation results show a good agreement between experimental data and 
simulation results. 
The effects of operating conditions and catalyst texture properties such as feed flow rate, 
temperature, pressure and porosity, BET-surface area, tortuosity, etc…, have been 
investigated using the extended model. E.g., higher BET surface areas lead to higher C2  
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Figure 1 a) Effect of the porosity on methane conversion, selectivities towards CO2 and C2 
and the yield of C2  at 973K, 108kPa, a molar inlet ratio CH4/O2 3.7 and space time 3.9 kg 
s mol-1 b) Yield of C2 products vs. reaction enthalpy of hydrogen abstraction from 
methane and the chemisorption enthalpy of oxygen at 1069K, 108 kPa, a molar inlet ratio 
CH4/O2 3.0 and space time 11.0 kg s mol
-1 
 
yields and selectivities, vide Figure 1a, due to the more important contribution of gas 
phase versus surface reactions, i.e., coupling versus radical quenching. By varying the 
value of the key catalyst descriptors, i.e., the hydrogen abstraction enthalpy from methane 
and the oxygen chemisorption enthalpy2, C2 product yields have been calculated to 
evaluate the effect on the catalytic behaviour. A maximum C2 yield around 28% is 
obtained in this case, vide Figure 1b. 
With the extended model the yield of methane oxidative coupling products was optimized 
using a genetic algorithm followed by deterministic methods as Rosenbrock’s and 
Levenberg-Marquardt’s. In this case, the optimized parameters included all catalyst 
descriptors, operating conditions and catalyst texture properties. Results show that even 
with optimal surface chemistry and operating conditions, limits exist on the attainable yield. 
The maximum yield of OCM under the fixed-bed reactor, continuous-feed operation was 
found to be 34.9%. This limit might be large enough for making the OCM process viable in 
the new energetic context of natural gas valorisation into chemicals. 
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